organic compounds 



CrossMark 



Acta Crystallographica Section E 

Structure Reports 
Online 

ISSN 1600-5368 

4-(4-Bromophenyl)-8-methyl-2-oxo- 

1,2,3^4a,5,6,7K)ctahydroqiiinoline- 

3-carbonitrile 

Abdullah M. Asiri, a b t Hassan M. Faidallah, b Seik Weng 
Ng c and Edward R. T. Tiekink c * 

a Center of Excellence for Advanced Materials Research (CEAMR), King Abdulaziz 
University, PO Box 80203, Jeddah 21589, Saudi Arabia, b Chemistry Department, 
Faculty of Science, King Abdulaziz University, PO Box 80203, Jeddah 21589, Saudi 
Arabia, and c Department of Chemistry, University of Malaya, 50603 Kuala Lumpur, 
Malaysia 

Correspondence e-mail: edward.tiekink@gmail.com 
Received 25 June 2012; accepted 29 June 2012 

Key indicators: single-crystal X-ray study; T = 1 00 K; mean cr(C-C) = 0.008 A; 
disorder in main residue; R factor = 0.063; wR factor = 0.1 73; data-to-parameter 
ratio = 1 7.8. 



In the title compound, C 17 H 17 BrN 2 0, the N-containing ring 
adopts an envelope conformation with the C atom carrying the 
phenyl ring displaced by —0.531 (9) A from the plane defined 
by the remaining five atoms (r.m.s. deviation = 0.0099 A). The 
benzene ring is almost orthogonal to the ring to which it is 
attached, the C CN — C— C Ph — C Ph torsion angle being 
—101.3 (7)°. The cyclohexene ring is disordered over two 
conformations in a statistical ratio. The most prominent 
interactions in the crystal are pairs of N— H- ■ O hydrogen 
bonds between inversion-related molecules. The resulting 
dimers are linked into a three-dimensional architecture by C— 
H- ■ N, C— H- ■ Br and C— H- ■ -it interactions. 

Related literature 

For background to the cardiotonic and anti-inflammatory 
properties of octahydroquinoline-3-carbonitrile derivatives, 
see: Behit & Baraka (2005); Girgis et al. (2007). For a related 
structure, see: Asiri et al. (2012). For additional conforma- 
tional analysis, see: Cremer & Pople (1975). 




Experimental 

Crystal data 

C 17 H 17 BrN 2 0 
M r = 345.24 
Monoclinic, P2i/c 
a = 11.1959 (10) A 
b = 7.5902 (6) A 
c = 18.3886 (12) A 
P = 100.453 (8)° 

Data collection 

Agilent SuperNova Dual 
diffractometer with an Atlas 
detector 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2012) 
= 0.581, r max = 1.000 

Refinement 

R[F 2 > 2a(F 2 )} = 0.063 

wR(F 2 ) = 0.173 

S = 1.02 

3549 reflections 

199 parameters 



V = 1536.7 (2) A 3 
Z = 4 

Mo Ka radiation 
li = 2.68 mm -1 
T = 100 K 

0.40 x 0.20 x 0.02 mm 



9883 measured reflections 
3549 independent reflections 
2296 reflections with 1 > 2cr(7) 
R<„, = 0.052 



22 restraints 

H-atom parameters constrained 
Ap»ax = 0.87 e A~ 3 
Apmin = -0.44 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 

Cgl is the centroid of the C12-C17 benzene ring. 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


Nl-Hln-Ol' 


0.88 


2.08 


2.921 (5) 


161 


C1-H1/A-N2" 


0.98 


2.57 


3.442 (8) 


148 


C13-H13--Brl ffi 


0.95 


2.86 


3.811 (6) 


174 


Cl-Hlfl-Cgl™ 


0.98 


2.78 


3.590 (6) 


141 


Symmetry codes: (i) — x - 
(iv) .v, -y +1, z - 1. 


(-l,-y + l,-Z 




-y + §, z - % (iii) 


-x,y-\,-z + % 



Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 1997) and DIAMOND (Bran- 
denburg, 2006); software used to prepare material for publication: 
publCIF (Westrip, 2010). 
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4-(4-Bromophenyl)-8-methyl-2-oxo-1 r 2,3,4,4a,5,6,7-octahydroquinoline-3- 
carbonitrile 

Abdullah M. Asiri, Hassan M. Faidallah, Seik Weng Ng and Edward R. T. Tiekink 

Comment 

In continuation of our structural studies on octahydroquinoline-3-carbonitrile derivatives (Asiri et al, 2012), the crystal 
and molecular structure of the title compound, (I), was investigated. Interest in this class of compound stems from their 
demonstrated cardiotonic and anti-inflammatory properties (Behit & Baraka, 2005; Girgis et al, 2007). 

In (I), Fig. 1, the Nl -containing ring of the fused octahydroquinoline fused-ring system, adopts an envelope 
conformation with the C10 atom, carrying the phenyl ring, lying -0.531 (9)° out of the plane defined by the remaining 
five atoms [r.m.s. deviation = 0.0099 A]. Owing to two conformations of equal weight, the assignment of conformation 
of the C 6 ring is somewhat problematic but a conformational analysis indicates an intermediate conformation between 
screw-boat and half-chair (Cremer & Pople, 1975). The phenyl ring is almost orthogonal to the ring to which it is 
attached with the C9— C10— C12— C13 torsion angle being -101.3 (7)°. 

The most prominent interactions in the crystal packing is a pair of N — H-0 hydrogen bonds between inversion related 
molecules leading to an eight-membered {•••HNCO}2 synthon, Table 1. These are linked into a three-dimensional 
architecture by C — H - N, C — H— Br and C — H-tt interactions, Fig. 2 and Table 1. 

Experimental 

A mixture of the />-bromobenzaldehyde (1.4 g, 0.01 M), 2-methylcyclohexanone (1.2 g, 0.01 M), ethyl cyanoacetate (1.1 
g, 0.01 M) and ammonium acetate (6.2 g, 0.0 SM) in absolute ethanol (50 ml) was refluxed for 6 h. The reaction mixture 
was allowed to cool, the formed precipitate was filtered, washed with water, dried and recrystallized from its ethanol 
solution as light yellow plates. M.pt: 511-513 K. Yield: 78%. 

Refinement 

Carbon-bound H-atoms were placed in calculated positions [C — H = 0.95-0.99 A, {7 iso (H) = 1 .2-1 .5 U sq (C)] and were 
included in the refinement in the riding model approximation. The N-bound H-atom was treated similarly with N — H = 
0.88 A and with t/i S0 (H) = 1.2t/ eq (N). Apart of the cyclohexene ring is disordered over two positions in an assumed 1:1 
ratio. Pairs of 1,2-related distances were restrained to within 0.01 A of each other. The anisotropic displacement 
parameters, restrained to be nearly isotropic, of the primed atoms were set to those of the unprimed ones. The amino H- 
atom is less than 2 A from a methyl H-atom. As the methyl group was refined as a disordered methyl group, the short 
HI •••Hid contact of 1.84 A is an artifact. 

Computing details 

Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: CrysAlis PRO (Agilent, 2012); data reduction: CrysAlis 
PRO (Agilent, 2012); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
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structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) and DIAMOND 
(Brandenburg, 2006); software used to prepare material for publication: publCIF (Westrip, 2010). 




Figure 1 

The molecular structure of (I) showing displacement ellipsoids at the 35% probability level. 
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Figure 2 

A view in projection down the b axis of the unit-cell contents of (I), The N — H—0, C — H— N, C — H-Br and and C- 
H - .tt interactions are shown as blue, orange, pink and purple dashed lines, respectively. 

4-(4-Bromophenyl)-8-methyl-2-oxo-1,2,3,4,4a,5,6,7-octahydroquinoline-3- carbonitrile 



Crystal data 

Ci 7 H 17 BrN 2 0 
M r = 345.24 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a= 11.1959 (10) A 
b = 7.5902 (6) A 
c= 18.3886 (12) A 
P= 100.453 (8)° 



V= 1536.7 (2) A 3 
Z=4 

F(000) = 704 

£> x = 1.492 Mgnr 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 2464 reflections 

(9 = 2.3-27.5° 

ju = 2.68 mirT 1 
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T= 100 K 

Plate, light-yellow 

Data collection 

Agilent SuperNova Dual 

diffractometer with an Atlas detector 
Radiation source: SuperNova (Mo) X-ray 

Source 
Mirror monochromator 
Detector resolution: 10.4041 pixels mm 1 
m scan 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2012) 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

RiF 1 > 2<t(^ 2 )] = 0.063 

wR(F*) = 0.173 

S = 1.02 

3549 reflections 

199 parameters 

22 restraints 

Primary atom site location: structure-invariant 
direct methods 



0.40 x 0.20 x 0.02 mm 



7^ = 0.581,7^=1.000 
9883 measured reflections 
3549 independent reflections 
2296 reflections with I > 2o(I) 
R mt = 0.052 

ftnax = 27.6°, d m in = 2.6° 

h = -14— >9 
k = -9— >9 
/ = -22^23 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = lVCTV) + (0.0744P) 2 + 2.0179P] 

where P = (F a 2 + 2F 2 )/3 
(A/ f j) max < 0.001 
A/w = 0.87 e A~ 3 
A/) m i n = -0.44 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted 7?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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0.4681 (7) 
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Atomic displacement parameters (A 2 ) 
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—o nni cy\ 

u.uui yz,j 


W.UZ 1 l z ^ 


u.uu i " ^ i y ) 


C13 


0.079 (4) 


0.096 (4) 


0.043 (3) 


-0.039 (4) 


0.034 (3) 


-0.027 (3) 


C14 


0.070 (4) 


0.100 (5) 


0.049 (3) 


-0.039 (3) 


0.032 (3) 


-0.020 (3) 


C15 


0.048 (3) 


0.056 (3) 


0.035 (2) 


0.002 (2) 


0.022 (2) 


-0.002 (2) 


C16 


0.058 (3) 


0.053 (3) 


0.046 (3) 


-0.001 (2) 


0.024 (2) 


-0.011 (2) 


C17 


0.059 (3) 


0.041 (2) 


0.051 (3) 


-0.004 (2) 


0.032 (2) 


-0.003 (2) 



Geometric parameters (A, ") 



Brl— C15 


1.900(4) 


C3'— H3D 


0.9900 


01— C8 


1.225 (6) 


C4'— C5' 


1.451 (10) 


Nl— C8 


1.336 (6) 


C4'— H4C 


0.9900 


Nl— C7 


1.407 (6) 


C4'— H4D 


0.9900 


Nl — Hln 


0.8800 


C5' — C6 


1.480 (9) 


N2— Cll 


1.118 (6) 


C5'— H5C 


0.9900 


CI— C2 


1.481 (7) 


C5'— H5D 


0.9900 


CI— HIA 


0.9800 


C6— C10 


1.469 (7) 


CI— H1B 


0.9800 


C6— C7 


1.507 (7) 


CI— H1C 


0.9800 


C6— H6 


1.0000 


CI— HID 


0.9800 


C6— H6' 


1.0000 


CI— HIE 


0.9800 


C8— C9 


1.527 (7) 


CI— H1F 


0.9800 


C9— Cll 


1.465 (7) 


C2— C7 


1.342 (7) 


C9— C10 


1.465 (7) 


C2— C3' 


1.503 (9) 


C9— H9 


1.0000 


C2— C3 


1.510(9) 


C10— C12 


1.511 (6) 


C3— C4 


1.471 (10) 


C10— H10 


1.0000 


C3— H3A 


0.9900 


C12— C13 


1.366 (7) 


C3— H3B 


0.9900 


C12— C17 


1.380 (7) 


C4— C5 


1.454(10) 


C13— C14 


1.398 (7) 


C4— H4A 


0.9900 


C13— H13 


0.9500 


C4— H4B 


0.9900 


C14— C15 


1.358 (7) 


C5— C6 


1.479 (9) 


C14— H14 


0.9500 


C5— H5A 


0.9900 


C15— C16 


1.369 (7) 


C5— H5B 


0.9900 


C16— C17 


1.387 (6) 


C3'— C4' 


1.464(10) 


C16— H16 


0.9500 


C3'— H3C 


0.9900 


C17— H17 


0.9500 


C8— Nl— C7 


127.3 (4) 


H4C— C4'— H4D 


107.0 


C8— Nl— Hln 


116.3 


C4'— C5'— C6 


117.4(10) 


C7— Nl— Hln 


116.3 


C4'— C5'— H5C 


107.9 


C2— CI— HIA 


109.5 


C6— C5'— H5C 


107.9 
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C2 — CI — HIB 


109.5 


T T 1 A /~1 1 T T 1 T» 

HIA — CI — HIB 


109.5 


C2 — CI — HlC 


109.5 


T T 1 A /—i \ T T 1 /"I 

HIA — CI — HlC 


109.5 


T T 1 T~» /~1 -l T T 1 /~1 

HIB — CI — HlC 


109.5 


C2 — CI — HID 


109.5 


T T 1 A f s 1 T T 1 I — \ 

HIA — CI — HID 


141.1 


TT 1 T"» y~1 1 T T 1 I — \ 

HIB — CI — HID 


56.3 


T T 1 P f 1 1 T T 1 T~~\ 

HlC — CI — HID 


56.3 


C2 — CI — HIE 


109.5 


TT1 A P 1 III r 

HIA — CI — HIE 


56.3 


T T 1 T~* /~1 1 T T 1 1 — ' 

HIB — CI — HIE 


141.1 


T T 1 P 1 TT 1 I -1 

HlC — CI — HIE 


56.3 


T T 1 r\ /~1 1 T T 1 1 — ' 

HID — CI — HIE 


109.5 


C2 — CI — HIF 


109.5 


T T 1 A " \ ill r 

HIA — CI — HIF 


56.3 


HIB — LI — Hlr 


56.3 


Til P | TTiri 

HlC — CI — HIF 


1/11 1 

141.1 


T T 1 I — \ /~1 1 TH r 

HID — CI — HIF 


109.5 


T T 1 T -1 P 1 T T 1 T" 1 

HIE — CI — HIF 


109.5 


C7 — C2 — CI 


124.6 (5) 


C7 — C2 — C3 


123.2 (7) 


CI — C2 — C3 


111.5 (6) 


C7 — C2 — C3 


117.1 (6) 


p i P PI 

CI — C2 — C3 


117.2 (6) 


C4 — C3 — C2 


121.3 (10) 


C4 — C3 — H3A 


107.0 


f ' ^\ i -> TT""> A 

C2 — C3 — H3A 


107.0 


C4 — C3 — H3B 


1 m n 

107.0 


C2 — C3 — H3B 


107.0 


T |i a /""II Tiin 

H3A — C3 — H3B 


106.7 


C5 — C4 — C3 


1 12.8 (13) 


PC p ,i TT/1A 

C5 — C4 — H4A 


1 An a 

109.0 


C3 — C4 — H4A 


109.0 


C5 — C4 — H4B 


109.0 


C3 — C4 — H4B 


109.0 


T T A A P A TT/ITi 

H4A — C4 — H4B 


107.8 


C4 — C5 — C6 


1 17. 1 (10) 


/" • J f ~* r Tir a 

C4 — C5 — H5A 


108.0 


Co — C5 — H5A 


108.0 


C4 — C5 — H5B 


108.0 


^ ✓ /"^ r Tim 

C6 — C5 — H5B 


108.0 


TTf A /~1 £" I I r T"^i 

H5A — C5 — H5B 


107.3 


C4'— C3'— C2 


112.1 (9) 


C4' — C3' — H3C 


109.2 


C2 — C3' — H3C 


109.2 


C4' — C3' — H3D 


109.2 


C2 — C3' — H3D 


109.2 


H3C — C3' — H3D 


107.9 



C4 — C5 — H5D 


107.9 


C6 — C5 — H5D 


107.9 


H5C — C5 — H5D 


107.2 


CIO — C6 — C5 


115.6 (7) 


C10 — C6 — C5 


124.6 (6) 


C5 — C6 — C5 


22.9 (9) 


C10 — C6 — C7 


113.7 (5) 


C5 — C6 — C7 


109.2 (7) 


C5 — C6 — C7 


H5.9 (6) 


CIO — C6 — H6 


98. 1 


/- • r i f ' f it/- 

C5 — C6 — H6 


120.9 


C5 — C6 — H6 


98. 1 


C7 — C6 — H6 


PiO 1 

98.1 


/-I I A ' / T T/ » 

C10 — C6 — H6 


1 pic r\ 

105.9 


C5 — C6 — H6 


105.9 


C7 — C6 — H6 


105.9 


C2 — C7 — N 1 


120 A (4) 


C2 — C7 — C6 


123.3 (5) 


Nl — C7 — C6 


116.1 (4) 


Ol — C8 — Nl 


123.1 (5) 


Ol — C8 — C9 


i 'iA A i C\ 

120.4 (5) 


Nl — C8 — C9 


116.6 (4) 


Cll — C9 — CIO 


117.5 (5) 


Cll — C9 — C8 


i ao C i A\ 

108.5 (4) 


C10 — C9 — C8 


11/1 A i A \ 

114.4 (4) 


Cll — C9 — H9 


105.0 


C10 — C9 — H9 


105.0 


C8 — C9 — H9 


105.0 


C9 — C10 — C6 


1 1 o o /c\ 

113.8 (5) 


C9 — CIO — Cl2 


113.2 (4) 


Lb — C10 — C12 


115.4 (4) 


f < (\ pi A TT1 A 

C9 — C10 — H10 


1 A/| -) 

104.3 


s ' /■_ P1A TT1A 

Co — CIO — H10 


1 A A "i 

104.3 


1 ^ 1 /\ TTI A 

C12 — C10 — H10 


104.3 


N2 — Cll — C9 


174.1 (7) 


C13 — C12 — C17 


1 1 O O / A \ 

118.3 (4) 


C13 — C12 — C10 


120.6 (4) 


Cl7 — Cl2 — CIO 


121.1 (4) 


Cl2 — Cl3 — Cl4 


121.0 (5) 


f • 1 -» pi i TT11 

C12 — C13 — H13 


1 1A f 

119.5 


P 1 /I PIT TTI O 

C 1 4 — C 1 J — H 1 3 


1 1 A C 

119.5 


P 1 C P 1 /I P 1 o 

C15 — C14 — C13 


119.5 (5) 


P 1 a7 P 1/1 1 1 1 A 

C15 — C14 — Hl4 


120.3 


Cl3— C14— Hl4 


120.3 


Cl4— C15— Cl6 


120.7 (4) 


C14— CI 5— Brl 


119.4(4) 


CI 6— CI 5— Brl 


119.8(4) 


Cl5— Cl6— Cl7 


119.2 (5) 


Cl5— C16— Hl6 


120.4 
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C5'— C4'— C3' 
C5' — C4' — H4C 
C3' — C4' — H4C 
C5' — C4' — H4D 
C3' — C4' — H4D 



119.5 (12) 

107.4 

107.4 

107.4 

107.4 



C17— C16— H16 
C12— C17— C16 
C12— C17— H17 
C16— C17— H17 



120.4 
121.3 (5) 
119.4 
119.4 



C7— C2— C3— C4 
CI— C2— C3— C4 
C3'— C2— C3— C4 
C2— C3— C4— C5 
C3— C4— C5— C6 
C7— C2— C3'— C4' 
CI— C2— C3'— C4' 
C3— C2— C3'— C4' 
C2— C3'— C4'— C5' 
C3'— C4'— C5'— C6 
C4'— C5'— C6— CIO 
C4'— C5'— C6— C5 
C4'— C5'— C6— C7 
C4— C5— C6— CIO 
C4— C5— C6— C5' 
C4— C5— C6— C7 
CI— C2— C7— Nl 
C3'— C2— C7— Nl 
C3— C2— C7— Nl 
CI— C2— C7— C6 
C3'— C2— C7— C6 
C3— C2— C7— C6 
C8— Nl— C7— C2 
C8— Nl— C7— C6 
CIO— C6— C7— C2 
C5'— C6— C7— C2 
C5— C6— C7— C2 
CIO— C6— C7— Nl 
C5'— C6— C7— Nl 
C5— C6— C7— Nl 



4.8(19) 
-163.6(12) 
117(4) 
-30 (2) 
42.1 (18) 
11.8(19) 
-177.7(11) 
-67 (2) 
-25 (2) 
43 (2) 
-170.4(10) 
71(2) 
-40.8(15) 
177.9(10) 
-109 (3) 
-30.9 (16) 
0.2 (10) 
169.4 (10) 
-167.4 (9) 
175.6(6) 
-15.1 (13) 
8.1 (12) 
177.4 (6) 
1.7(9) 
158.9 (6) 
28.2(11) 
4.5(12) 
-25.4 (8) 
-156.1 (7) 
-179.8(8) 



C7— Nl— C8— 01 
C7— Nl— C8— C9 
01— C8— C9— Cll 
Nl— C8— C9— Cll 
01— C8— C9— CIO 
Nl— C8— C9— CIO 
Cll— C9— CIO— C6 
C8— C9— CIO— C6 
Cll— C9— CIO— C12 
C8— C9— CIO— C12 
C5'— C6— CIO— C9 
C5— C6— CIO— C9 
C7— C6— CIO— C9 
C5'— C6— CIO— C12 
C5— C6— CIO— C12 
C7— C6— CIO— C12 
C9— CIO— CI 2— C13 
C6— CIO— CI 2— C13 
C9— CIO— CI 2— C17 
C6— CIO— CI 2— C17 
C17— C12— C13— C14 
CIO— C12— C13— C14 
C12— C13— C14— C15 
C13— C14— C15— C16 
C13— C14— C15— Brl 
C14— C15— C16— C17 
Brl— CI 5— CI 6— C17 
C13— C12— C17— C16 
CIO— C12— C17— C16 
C15— C16— C17— C12 



-179.9 (7) 
0.2(10) 
-24.4 (9) 

155.5 (6) 
-157.8 (7) 
22.1 (9) 
-175.0(5) 
-46.0 (8) 
50.7 (7) 
179.7 (5) 
174.9 (8) 
-160.7 (9) 
47.5 (8) 
-51.8(10) 
-27.4 (12) 
-179.2 (5) 
-101.3 (7) 
125.1 (6) 
75.4 (6) 
-58.2 (7) 
1.1 (9) 
177.9 (6) 
-1.6(10) 
2.0 (9) 
-176.5 (5) 
-2.0 (8) 

176.6 (4) 
-1.0(8) 
-177.8 (4) 
1.4(8) 



Hydrogen-bond geometry (A, ") 

Cgl is the centroid of the C12-C17 benzene ring. 



D — H—A 


D — H 


H-A 


D-A 


D—R-A 


Nl— Hln-01' 


0.88 


2.08 


2.921 (5) 


161 


CI— HL4-N2" 


0.98 


2.57 


3.442 (8) 


148 


C13 — H13— Brl™ 


0.95 


2.86 


3.811 (6) 


174 


CI— mB-Cgl" 


0.98 


2.78 


3.590 (6) 


141 



Symmetry codes: (i) -x+\, -y+\, -z+1; (ii) x, -y+3/2, z-1/2; (iii) -x,y-l/2, -z+3/2; (iv) x, -y+l/2, z-3/2. 
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